INTRODUCTION
============

Suicide (an act of intentionally terminating one\'s own life) remains an important public health problem in Western countries and the second leading cause of death for individuals between the ages of 15 and 19 years.[@B1] A systematic review in 2014 by the World Health Organization reported that the incidence of suicide ranged from 0.55 to 5.4 per 100,000 people in the Eastern Mediterranean Region.[@B2]

Predictors and risk factors of suicide attempts (a self-initiated act with the presence of intent to die) include prior suicide attempts (history of previous suicide attempts), and certain demographic variables such as unemployment, clinical symptoms, and issues related to medical and social support.[@B3] Risk of death after prior suicide attempt is 30--40 times compared with the general population.[@B4] Therefore, a vital step in reducing suicide deaths is the development of a screening program to identify persons at high risk. The coexistence of prior suicide attempts with other risk factors such as psychiatric disorders (specifically major depression) and substance misuse can be related to an increased risk of death from suicide.[@B5] Thus, reducing the trend of higher suicide rates among these most vulnerable populations is an area in need of further study.[@B6]

It is recognized that socioeconomic status (SES) has a significant impact on health and wellbeing.[@B7][@B8] The relationship between SES and risk of suicide death has been shown in previous reports.[@B9] However, findings regarding the effect of SES on suicide have been inconsistent. Some have found that a lower SES increases the risk of suicide death.[@B10][@B11] While other results oppose this finding.[@B12] These conflicting results could be due to varying methods being used to measure SES.

The mechanism by which lower SES impacts the risk of suicide death is important to understand, to better inform public health policy and plan more effective suicide prevention programs. It may be that individuals with a lower SES experience higher levels of adversity/stress and fewer opportunities in life, which could increase their susceptibility to suicide attempts and, therefore, increase their risk of suicide death.[@B13]

Calculating socioeconomic inequality in health is a common practice worldwide (particularly in developed countries). Reduction of socioeconomic inequality is an achievable goal for coming decades; however, research must provide information necessary to understand this inequality. The concentration index is one common measure to assess health inequality, which can be decomposed into its determinants to calculate their specific contributions.

Therefore, this study was conducted to identify socioeconomic inequality in suicide deaths in Ilam Province, Iran, and to decompose this inequality into its determinants to identify their proportional contributions to the inequality.

METHODS
=======

Through a cross-sectional study, data on identified suicides were extracted from systematic registration suicide data (SRSD),[@B14] a system supported by Ilam University of Medical Sciences since 2010. Through SRSD, suicide data have been collected daily from medical centers and compared monthly to data from the Iranian Legal Medicine Organization. Overall, data on 546 suicide deaths and 6,818 attempted suicides from March 21, 2010 to December 11, 2014 were included in this study. In the current study, suicide attempts were defined as cases with nonfatal suicide attempt, and suicide deaths were defined as cases in which persons died from suicide. Data for the present study consisted of all suicide attempts in Ilam Province, Iran by residents aged six years or older, who were admitted to the healthcare center during the period of the study. In SRSD, suicide attempts were determined through an analysis of physician claims and hospital admission records. In addition, daily suicide counts were recorded with respect to nine variables: age, sex, marital status, educational level, employment status, partner\'s employment status, partner\'s educational level, region of residence, and race. Data concerning mental disorders, addiction, methods of suicide, and outcome were collected from individual outpatient visits on a monthly basis.

1. Definitions of Variables
---------------------------

The outcome variable was suicide deaths and independent variables included age at the time of suicide (6--15, 16--25, 26--35, 36--45, 46--55, 56--65, \>65 years old), sex, educational level (illiterate, primary school, high school, diploma, university), residence (urban/rural), employment status (homemaker, unemployed, student, employed and other occupation), prior suicide attempt, addiction (alcohol addiction, substance abuse), and mental disorders (depression, anxiety disorders, schizophrenia, eating disorders), and SES. We calculated the SES index by applying principal component analysis (PCA) to the eight SES constituent items: sex, educational level, partner\'s educational level, marital status, employment status, partner\'s job, location of residence, and financial status.

2. Statistical Analysis
-----------------------

In the present study, SES was calculated using the PCA procedure to identify variables with a greater impact on the whole variance. Using this procedure, new variables that represented SES were identified.[@B15] We used the absolute concentration index (ACI) to measure inequality in suicide death. According to Wagstaff et al.,[@B16] the ACI is defined as twice the area between the concentration curve and the diagonal, ranging from -1 to +1. The value of ACI measures the severity of socioeconomic inequality: the larger the absolute value of ACI, the greater the disparity. ACI equals zero when the concentration curve coincides with the diagonal, indicating that there is no socioeconomic inequality in suicide deaths. If the curve lies above the diagonal (ACI\<0), this suggests that suicide deaths are more concentrated among lower SES groups. If the concentration curve lies below the diagonal line (ACI\>0), this indicates that suicide deaths are more concentrated in higher SES groups. Thus, ACIs provide a clear visual depiction of socioeconomic inequality of suicide deaths.[@B17]

The decomposition approach proposed by Wagstaff et al.[@B18] allows one to determine the rate of participation of variables in inequality. Thus, we used the decomposition approach to decompose socioeconomic inequality in suicide deaths. In the first step, binary variables were created to determine the rate of participation in inequality. A linear model was used to obtain a predicted model of the outcome variable. In the next step, we identified the contribution of each determinant to the inequality by multiplying the elasticity of each determinant by its concentration index. This was the absolute contribution of each determinant. In the final step, we calculated the percentage contribution of each determinant by dividing its absolute contribution by the concentration index of suicide deaths.[@B19] Multiple logistic regression analysis was used to measure the association between sociodemographic characteristics and suicide behaviors. All analyses were performed at 0.05 significance levels using STATA for Windows ver. 11.2 (Stata Corp., College Station, TX, USA).

RESULTS
=======

The total number of suicide attempts during the five-year study period was 6,818, and the ratio of deaths to attempters was 0.08 (95% confidence interval \[CI\], 0.073 to 0.086). The greatest proportion of cases were in the 20--29-year-old age group (55.5%) and those aged 60 years and older showed the lowest proportion (i.e., 1.5%). A total of 6,818 cases (53.7%) were female and slightly more than half (56.9%) were single. Subjects who finished high school and those with a diploma were more likely to attempt suicide (40.7%). Homemakers accounted for more than three quarters of the subjects investigated. Most suicide attempters reported a moderate to high SES (94.3%) and only 5.7% were found to have lower SES ([Table 1](#T1){ref-type="table"}).

The correlates of study population characteristics and suicidal behaviors are presented in [Table 2](#T2){ref-type="table"}. Logistic regression was used to examine the risk of sociodemographic status in prior suicide attempts and suicide deaths. According to the result, the odds ratio (OR) of prior suicide attempts and suicide deaths was higher among single individuals with prior suicide attempts compared to married people (OR, 1.62; 95% CI, 1.22 to 2.06; P=0.001) and (OR, 2.38; 95% CI, 1.77 to 4.39; P=0.001), respectively. The adjusted OR estimates of prior suicide attempts and suicide deaths in males versus females were (OR, 1.31; 95% CI, 1.03 to 2.28; P=0.001) and (OR, 3.66; 95% CI, 3.03 to 4.11; P=0.001), respectively. Significant excess risk of prior suicide attempts also appeared for those with a diploma versus illiterate persons (OR, 2.13; 95% CI, 1.18 to 2.80; P=0.001). Other occupations were not significantly related to a higher risk of prior suicide attempts compared with housewives.

As shown in [Table 2](#T2){ref-type="table"}, the OR of prior suicide attempts and suicide deaths was higher among older age groups than younger age groups. We also found that prior suicide attempts and suicide deaths were significantly associated with SES. Those with higher SES (second-to-highest level and above) were significantly less likely to report any form of suicidal behaviors than those with the lowest SES.

The slope index of the ACI is shown in [Figure 1](#F1){ref-type="fig"}. This figure displays suicide attempters with lower SES having more risk of death from suicide. Disparities existed in deaths across socioeconomic groups. The overall ACI for suicide deaths was -0.352 (95% CI, -0.389 to 0.301). The height of the bar corresponded to the severity of socioeconomic inequality in suicide deaths.

Through the decomposition method, we created a dummy variable for all variables with several categories ([Figure 2](#F2){ref-type="fig"}). This figure shows the relative contribution indices of the explanatory variables to allow the computation of the 'contributions' of each of the variables. According to the results, 9.8% of the socioeconomic inequality in suicide deaths was due to addiction, 0.04% of the inequality was due to mental disorders, 6.4% was the result of prior suicide deaths, and 83% was the residual component, which means it could not be explained by the data entered into the model.

The overall socioeconomic inequality in suicide deaths across the province through 2010--2014 is shown in [Figure 3](#F3){ref-type="fig"}. The ACI ranged from -0.34 to -0.03 and was significantly lower than 1 for all years of the study period, implying higher suicide deaths among people with the lowest SES compared with the highest. According to the time trend analysis, inequality in suicide deaths have been declined over time of the study.

DISCUSSION
==========

Consistent with previous reports,[@B20][@B21] the current study found that women had a greater likelihood of attempting suicide (49.4% versus 42.6%), whereas men had a higher rate of suicide deaths (8.1% versus 7.9%). One potential explanation may be the difference in methods of attempting suicide among males and females. For example, the most common methods of attempting suicide used by males in Iran involve hanging and firearms, which have higher fatality rates compared with the self-burning method commonly used by females. This finding differs from those reported in China and India.[@B21][@B22] Substantial research suggests prior suicide attempts are the greatest predictor of future suicide attempts or suicide deaths.[@B4][@B20] A meta-analysis of psychological autopsy studies found suicide attempts and deliberate self-harm to be the most significant risk factors associated with suicidal behavior.[@B23] Similarly, findings from this study suggest a prior suicide attempt to be a prominent risk factor for suicide, and excess risk among males and attempters with better educational levels (diploma compared with illiterate).

In this study, we used SRSD to determine inequality in suicide deaths in attempters. The findings from the current study showed that death is not equal in all SES groups and suicide deaths are more common in lower SES groups. The results of this study are in line with previous ecological studies investigating the relationship between socioeconomic characteristics and suicide rates, in particular those studies focused on high-income settings.[@B24][@B25][@B26] A systematic review by Rehkopf and Buka[@B27] found that, among studies with statistically significant results, 50% and 73% of studies reported an inverse relation between income and educational characteristics and suicide deaths, respectively. They also found that the probability of reporting an inverse relationship between social rank and suicide mortality was higher among studies conducted in Asia (94% of studies with statistically significant results). Similar findings were reported by another study focusing on countries in the Eastern Mediterranean region (where Iran is located), indicating that high-income countries had lower suicide mortality rates than their low-income and middle-income counterparts.[@B28] It is argued that people in provinces with lower social rank generally have more adverse experiences, poorer mental health, lower access to psychiatric services, and lower access to health facilities. Therefore, our findings are consistent with these reports that have shown suicide deaths to be more common in community with lower socioeconomic groups. This result suggests that concentrating prevention programs on these people can potentially reduce inequality and suicide deaths.

In addition, we found both absolute and relative inequalities in suicide deaths according to SES were reduced over time. Thus, while the prevalence of suicide attempts and suicide deaths increased over time, the rates of inequality in suicide deaths declined. One potential explanation is that actual inequality was not reduced over time in Ilam Province, but that the rate of death from suicide increased in better socioeconomic groups in recent years. Another plausible explanation is that suicide attempts in better socioeconomic areas became more prevalent, reflecting a silent epidemic.

Policy makers can use the decomposition method for planning and policy purposes. In this study, addiction was responsible for the highest positive contribution to inequality. However, addiction is more prevalent in lower socioeconomic groups; thus, policy makers should pursue programs to enhance the social welfare of this group, to decrease the positive contribution of addiction in the socioeconomic inequality of suicide deaths.

An important limitation of our study is that due to its cross-sectional nature, inference regarding the significant relationship between SES and suicide deaths is not conclusive. Second, we were limited to straight data, such as income, to measure socioeconomic scores.

In summary, we used the inequality approach to expand study of the connection between SES and suicide death. The present study\'s findings showed suicide deaths were distributed unequally, confirming the gap between advantaged and disadvantaged attempters. Socioeconomic inequalities in suicide deaths tended to diminish over time, while suicide attempts progressed in Ilam Province.
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###### Demographic characteristics of the study population
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^\*^Employed included employees and free jobs. ^†^Other included soldiers, retirees, workers, etc. ^‡^Socioeconomic status based on a composite measure of household income and educational achievement.

###### Sociodemographic correlates of suicide behaviors (prior suicide attempts and suicide deaths)
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Values are presented as odds ratio (95% confidence interval). Derived from multiple logistic regression models adjusted for demographic variables, age, gender, marital status, education, employment, and socioeconomic status.

^\*^Employed included employee and free jobs. ^†^Other included soldiers, retirees, workers, etc. ^‡^Socioeconomic status based on principal component analysis.
